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DETAILED ACTION 

This office action is a response to applicant's amendment and remarks submitted 
September 27, 2007, wherein claim 1 is amended. This application is a national stage 
entry of International Application PCT/US03/22988 and claims priority to U.S. 
Provisional Application No. 60/398,903. Claims 1-31 are pending in this application and 
are examined on the merits herein. 

The objection to claim 1 for not ending with a period is withdrawn in view of 
applicant's amendment submitted September 27, 2007. 

The rejection of claims 1-3 and 8-31 under 35 USC 112, second paragraph, for 
being indefinite as to the relative term "elevated" is withdrawn in view of applicant's 
remarks submitted September 27, 2007. 

The following rejections of record are maintained: 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 4-7 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 
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Claims 4-7 include the limitation "at least about," which is a relative term and 
renders the claims indefinite. The term is not defined by the claim, the specification 
does not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 

Response to Argument 

Applicant's arguments filed September 27, 2007 have been fully considered but 
they are not persuasive. 

Applicant argues that "about 40X" is mentioned in the specification separately 
from "about 50 to 1 10°C," and thus, the skilled person would draw the conclusion that 
"about" means ±5X. A preferred example is not a clear definition. The Federal Circuit 
in Amgen, Inc. v. Chugai held that a word of degree can be indefinite when it fails to 
distinguish the invention over the prior art and does not permit one of ordinary skill to 
know what activity constitutes infringement. 927 F.2d 1200, 1218 [18 USP02d 1016 
<httD://lPlaw.bna.com/lDlw/displav/link res.adD?fedfid=5895084&fname=u 
spa2d 18 1016&vname=ippacases2>1 (Fed. Cir. 1991). The recitation "at least 
about 160,000" have been held indefinite. Id. at 1203. 

Applicant argues that 64,946 US patents issued since 1976 employ the phrase 
"at least about," which applicant argues gives an indication that the phrase is definite. 
Applicant arguments are not found convincing since each application for patent 
is examined on its own merits, and patents are property and not available as 
precedent. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) wiiich forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-17, 20. 22-24, 26 and 28 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Hanna, et al. (U.S. 6,228,213 B1, May 8, 2001) in view of Schaible, 

et al. (WO 01/05441 A1, January 11, 2001) and Trusovs, et al. (U.S. 6.392,034 B1, May 

21,2002). 

Hanna, et al. teach a process for the production of microcrystalline cellulose by 
reactive extrusion. The process involves feeding cellulose into an extruder with a 
barrel. Acid and cellulose-containing material (pure cellulose can be used) are 
premixed and fed through the extruder or simultaneously fed into the extruder [column 
3. lines 34-39]. Preferably, the temperature of the extruder barrel is about 80''C to 
200X, and most preferably 140X [column 3, lines 60-65]. Different heating regimes 
affect the resulting particle size of the product and particles smaller than 200 microns 
can be created [column 5, lines 57-58]. The measured level-off degree of 
polymerization varies with the starting material and is 220 for wood-cellulose 
microcrystals [column 5, lines 66 and 67 and column 6, lines 1-3]. The cellulose is 
pressurized by the screw of the extruder and is hydrolyzed by acid. The ratio of acid 
solution to cellulose is approximately 1:1 [column 4, lines 19-22]. The extrusion is 
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preferably a continuous process [column 4, lines 8-9] and results in reaction times which 
are shorter than conventional methods [column 4, lines 22-25]. After extrusion, the 
cellulose product is washed, bleached, and dried [column 2, lines 56-64]. The product 
can be bleached with hydrogen peroxide [column 4, lines 44-46]. After being bleached, 
the product is dried by spray drying [column 4, lines 55-60]. The microcrystalline 
cellulose can also be manufactured using a twin screw extruder [column 5, lines 32-33]. 

Hanna, et al. do not teach a process for producing microcrystalline cellulose 
using an active oxygen compound. Hanna, et al. are silent on the exact pressure used 
in the method, the pH of the reaction mixture and the residence time of the extrusion. 

Schaible, et al. teach a process for the production of microcrystalline cellulose 
comprising hydrolyizing pulp with active oxygen [see abstract]. Specific examples of 
active oxygen compounds include hydrogen peroxide [page 6, line 15]. The method 
simultaneously hydrolyzes and bleaches the starting material to obtain a high grade 
microcrystalline cellulose product [page 2. lines 20-24]. The reaction can be performed 
under increased temperature and pressure, the optimization of which can be 
ascertained by one skilled in the art [page 7, fourth paragraph]. The method of 
Schaible, et al. results in microcrystalline cellulose having a degree of polymerization as 
low as 208 [Example 17]. 

Trusovs, et al. teach a method of producing microcrystalline cellulose comprising 
the addition of hydrogen peroxide. Hydrogen peroxide depolymerizes the substrate and 
reduces viscosity [column 2, lines 49-54]. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use reactive extrusion with hydrogen peroxide to produce 
microcrystalline cellulose. The skilled artisan would have been motivated to do so with 
an expectation of success because the extruder method has a shorter reaction time 
than conventional methods and the use of hydrogen peroxide for hydrolysis also 
bleaches the material at the same time, so there is no need for a separate bleaching 
step. It is considered within the skill of one of ordinary skill in the art to optimize 
parameters such as pressure, time, concentration, and order of addition of reagents. 
The pH of the reaction mixture during extrusion is an intrinsic feature of the solvents and 
reagents used in the reaction. Because hydrogen peroxide is known to depolymerize 
cellulose under standard reaction conditions (Trusovs, et al.), it is considered obvious to 
hold the reaction mixture after shearing to further depolymerize the material. 

Claims 18-21, 25-27 and 29-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hanna, et al. (U.S. 6,228,213 B1, May 8, 2001) in view of Schaible, 
etal. (WO 01/05441 Al, January 11, 2001) and Trusovs, etal. (U.S. 6,392,034 81, May 
21 , 2002) as applied to claims 1-17, 22-24 and 28 above, and further in view of 
McGinley, et al. (U.S. 5,192,569, March 9, 1993). 

Hanna, et al., Schaible, et al., and Trusovs, et al. teach as set forth above. 

Hanna, et al., Schaible, et al., and Trusovs, et al. do not teach attriting the 
microcrystalline cellulose product or the addition of an additive. 
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McGinley, et al. teach the production of colloidal grades of microcrystalline 
cellulose by attriting the wetcake after filtration and washing steps, at which time 
additives such as sodium carboxymethylcellulose (a banrier dispersant) can be added 
[column 4, lines 63-69]. The attrited, colloidal microcrystalline cellulose may then be 
dried [column 5, lines 1-3]. Microcrystalline cellulose can be used with other cellulosic 
materials such as carboxymethylcellulose to form a water-dispersible colloid for use as 
a stabilizing agent and to enhance the texture of foods [column 1 , lines 48-54]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce attrited, dried microcrystalline cellulose and to add an 
additive to the product. The skilled artisan would have been motivated to do so with an 
expectation of success in order to create a colloidal product which can be used as a 
food additive, as taught by McGinley, et al. 

A reference is good not only for what it teaches by direct anticipation but also for 
what one of ordinary skill in the art might reasonably infer from the teachings. {In re 
Opprecht 12 USPQ 2d 1235, 1236 (Fed Cir. 1989); In re Bode 193 USPQ 12 (CCPA) 
1976). In light of the forgoing discussion, the Examiner concludes that the subject 
matter defined by the instant claims would have been obvious within the meaning of 35 
use 103(a). From the teachings of the references, it is apparent that one of ordinary 
skill in the art would have had a reasonable expectation of success in producing the 
claimed Invention. Therefore, the invention as a whole was prima facie obvious to one 
of ordinary skill in the art at the time the invention was made, as evidenced by the 
references, especially in the absence of evidence to the contrary. 
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Response to Arguments 

Applicant's arguments filed September 27, 2007 have been fully considered but 
they are not persuasive. 

Applicant argues that the skilled artisan would not substitute an active oxygen 
treatment for the acid hydrolysis of Hanna et al. because the two are not chemical 
equivalents and treatment with peroxide can cause "some oxidation" of the cellulose. 
Applicant asserts that the oxidation would likely result in a significant chemical change 
in the cellulose not contemplated by Hanna et al. and would result in materially changed 
properties of the cellulose. The motivation for the skilled artisan to combine the above 
references need not be to arrive at cellulose chemically identical to that taught by 
Hanna et al. The skilled artisan would have been motivated to combine the extrusion 
process of Hanna et al. with the reactive oxygen method of Schaible et al. for the 
reasons given above. 

Applicant argues that neither Schaible et al. nor Trusovs et al. relate to the 
conventional methods referred to be Hanna et al. Hanna et al. teach that in 
conventional methods, MCC is fonned by reacting cellulose with acid in a batch-type 
reaction vessel [column 1 , lines 40-47]; and conventional methods do not contemplate 
the advantage of using pressure and high shear forces [column 2, lines 5-6]; and the 
high pressure applied by the extruder creates high shear forces and allows the reaction 
to be accomplished in a much shorter time as compared with conventional technology 
[column 4, lines 22-25]. The skilled artisan would interpret this teaching to mean that 
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acid hydrolysis at liigh temperature and high shear forces is faster than acid hydrolysis 
without high temperature and high shear forces. The skilled artisan could easily apply 
this logic to the reaction with reactive oxygen. 

Applicant argues that, in the method of Hanna et al., a bleaching step is not 
always necessary. Indeed, Hanna et al. teach that if pure cellulose is the starting 
material, it is not necessary to go through the bleaching step because pure cellulose is 
already pre-bleached. However, it is clear that in many cases, a bleaching step is part 
of the process taught by Hanna et al. 

Applicant argues that it is not clear that the effectiveness of the bleaching in the 
processes of Shiable et al. and Trusovs et al. is sufficient to obviate the need for a 
separate bleaching step and that inclusion of a peroxide in the extruder method of 
Hanna et al. would necessarily eliminate the need for a further bleaching step, since 
other factors, such as the starting material employed, should be considered. Schaible 
et al. teach that their method of producing microcrystalline cellulose utilizing active 
oxygen bleaches and hydrolyzes pulp in a one-step process [page 5, first paragraph]. 
This teaching provides the skilled artisan with a motivation to use active oxygen, as 
taught by Schaible et al., and a reasonable expectation of success. 

In response to applicant's argument that Trusovs et al. is nonanalogous art, it has 
been held that a prior art reference must either be in the field of applicant's endeavor or, 
if not, then be reasonably pertinent to the particular problem with which the applicant 
was concerned, in order to be relied upon as a basis for rejection of the claimed 
invention. See In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). In this 
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case, Trusovs et ai. is concerned with the production of microcrystalline cellulose, as is 
the instant application. Thus, Trusovs et al. is considered to be In the field of applicant's 
endeavor. Moreover, Trusovs et al. is primarly used to show that hydrogen peroxide is 
known in the art to depolymerize and reduce the viscosity of cellulose during the 
production of microcrystalline cellulose. 

Applicant argues, with respect to product claims 22-24 and 26, that the skilled 
person would expect that these products would be different from those produced by 
acid hydrolysis according to Hanna et al. The rejection is not based on the method of 
Hanna et al.; rather, it is based on the combined references as discussed above. 

Applicant's arguments with respect to claims 18-21, 25-27, and 29-31 are based 
on applicant's previous arguments, which have been addressed above. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply Is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Layla Bland whose telephone number is (571) 272- 
9572. The examiner can normally be reached on M-R 8:00AM-5:00PM UST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shaojia Anna Jiang can be reached on (571) 272-0627. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 



Application/Control Number: 1 0/521 ,886 Page 12 

Art Unit: 1623 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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